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(54) HEAT EXCHANGER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent fluid standing in 
unused one of a pair of fluid circuits formed vertically 
from boiling. 

SOLUTION: The heat exchanger comprises a pair of fluid 
channels 9, 10 formed vertically wherein the joint of 
lower tube 9 is recessed, the upper tube 10 has 
diameter smaller than that of the lower tube 9, and the 
lower chord of the upper tube 10 is fitted to the recess 
of the lower tube 9 and brazed each other. According to 
the structure, brazing material spreads well to the joint 
through gravity and capillarity and since a heat transfer 
fin 1 1 as well as the upper and lower tubes 9, 10 are 
jointed surely, quantity of heat being transferred by both 
tubes 9, 1 0 is increased. Furthermore, heat 
transmittance is enhanced by increasing current velocity 
in the upper tube 10 at the time of using the function of 
the lower tube 9 and the quantity of heat being 
transferred by the lower tube 9 can be increased. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]A heat exchange apparatus with which it is the heat exchanger which joined two 
different channels heated by combustion part via a filter medium to an up-and-down couple, and 
made a heat transfer fin penetrate, and a joined part of a pipe of said lower part side stream way 
serves as a concave. 

[Claim 2]The heat exchange apparatus according to claim 1 with which a crevice which is a 
joined part of a pipe of a lower part side stream way agrees with a last quarter of a pipe of an 
upper part side stream way. 

[Claim 3]The heat exchange apparatus according to claim 1 or 2 which made a path of a pipe of 
a channel by the side of the upper part smaller than a path of a pipe of a channel by the side of 
a lower part 

[Claim 4]The heat exchange apparatus according to claim 1, 2, or 3 which provided a thermal 
insulation part in the circumference of a pipe of said upper part side stream way of a heat 
transfer fin which a pipe of an upper part side stream way penetrates. 

[Claim 5] A heat exchange apparatus which it is the heat exchanger which joined two different 
channels heated by combustion part via a filter medium to an up-and-down couple, and made a 
heat transfer fin penetrate, and said joined part is an uneven type, and made a path of a pipe of 
a channel by the side of the upper part smaller than a path of a pipe of a channel by the side of 
a lower part. 

[Claim 6]A heat exchange apparatus which two different channels heated by combustion part are 
the heat exchangers which adjoined up and down via a septum and made a heat transfer fin 
penetrate, and -said septum considered it as a concave, and made area of a channel by the side 
of the upper part smaller than area of a channel by the side of a lower part. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

,L, _ _ 

DETAILED DESCRIPTION 

„ — ' ! ' — ' . . . , , • 

[Detailed Description of the Invention] 
[0001] 

[Field of the Inventionjln the water heater of a bath which follows and burns and has a function 
and heating functions, one source of combustion heat exists and this invention relates to the 
heat exchange apparatus with which it is satisfied of said function. 
[0002] 

[Description of the Prior Art]Conventionally, the heat exchanger which can heat two kinds of 
fluids simultaneously by one combustion part is adopted as compound water heaters, such as a 
hot-water-supply bath device which can perform operation of hot water supply and a bath. This 
kind of conventional heat exchange apparatus had some which are indicated to JP,H9-145162,A. 
The heat transfer fin 3 of two or more sheets which contacts the hydraulic circuits 1 and 2 of 
the diameter of the same of an up-and-down couple, and is common was made to penetrate, as 
this heat exchange apparatus shows to drawing 12 , heat was radiated through the joined part 4 
in the fluid which is using the heat which the hydraulic circuit of the function which is not used 
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receives, and the rise of the fluid temperature of those, who do not use it, is controlled. Although 
at least one side is transforming these trend-of-the-world object circuits 1 and 2, it is a 
diameter of the same, and as it is not placed between the joined parts 4 by the filter medium, 
they are made to contact. 
[0003] I 

[Problem(s) to [be Solved by the Invention]However, especially in the composition of the above- 
mentioned conventional heat exchanger, if a predetermined combustion amount is exceeded, the 
heat quantity to the lower joint 1 near a flame will increase to heat the fluid which passes the 
upper joint 2. Since the rate of flow will fall and a heat transfer coefficient will fall at this time if 
the flow area of the upper joint 2 is large, the heat transfer amount from the lower joint 1 to the 
upper joint 2 cannot secure enough, but the fluid temperature of the lower joint 1 rises, and 
since it boils therefore, it is hard to say that it is not necessarily enough in respect of endurance 
and safety as a device. 

[0004]Since control of stopping a combustion amount in order to control a rise in heat was 
introduced, it had produced, also when the original performance was not fully able to be 
demonstrated. 

[0005]Although the filter medium 5 was not made to be placed between junction of up-and-down 
both the pipes 1 and 2 but junction of up-and-down both the pipes 1 and 2 and the heat transfer 
fin 3 was considered as the composition between which the filter medium 5 is made to be placed, 
it was dramatically difficult not to make the filter medium 5 intervene between the lower joint 1 
and the upper joint 2, but to realize field contact. 
[0006] 

[Means for Solving the Problem]In order that this invention may solve an aforementioned 
problem, two different hydraulic circuits heated by combustion part are made into an up-and- 
down couple, Itjs the heat exchanger which made a heat transfer fin penetrate, and is a heat 
exchange apparatus making a path of a pipe by the side of the upper part smaller than a path of 
a pipe by the side of a lower part, making a joined part of a pipe by the side of a lower part into a 
concave, and carrying out low junction with a last quarter of a pipe by the side of the upper part. 
It is a heat exchange apparatus forming two different hydraulic circuits and making a cross- 
section area of a hydraulic circuit by the side of the upper part smaller than a cross-section 
area of a hydraulic circuit by the side of a lower part by a septum used as a concave. 
[0007]According to the above-mentioned invention, when only one function is used in a heat 
exchange apparatus provided with two functions with one can, boil of a fluid in a pipe in the 
direction of a function which is not used can be controlled. 
[0008] 

[Embodiment of the Invention]This invention is the heat exchanger which joined two different 
channels heated by the combustion part via the filter medium to the up-and-down couple, and 
made the heatrtransfer fin penetrate, and is the heat exchange apparatus which the joined part 
of the pipe of said lower part side stream way made the concave. 

[0009]The crevice which is a joined part of the pipe of a lower part side stream way is the heat 
exchange apparatus according to claim 2 which agrees with the last quarter of the pipe of an 
upper part sidef stream way. 

[001 0]lt is the heat exchange apparatus according to claim 3 which made the path of the pipe of 
the channel by the side of the upper part smaller than the path of the pipe of the channel by the 
side of a lower part. 

[001 1]It is the heat exchange apparatus according to claim 4 which provided the thermal 
insulation part in the circumference of said upper joint of the heat transfer fin which an upper 
joint penetrates. 

[0012]!t is the heat exchanger which joined two different channels heated by the combustion 
part via the filter medium to the up-and-down couple, and made the heat transfer fin penetrate, 
and said joined part is an uneven type and is a 1 -tin 2 circuit heat exchange apparatus of Claim 
5 which made the path of the pipe of the channel by the side of the upper part smaller than the 
path of the pipe of the channel by the side of a lower part. 

[0013]Two different channels heated by the combustion part are the heat exchangers which 
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adjoined up and down via the septum and made the heat transfer fin penetrate, and a septum is 
a 1 —tin 2 circuit heat exchange apparatus of Claim 6 which considered it as the concave and 
made area of the channel by the side of the upper part smaller than the area of the channel by 
the side of a lower part. 
[0014] \ 

[ExamplejHereafter, working example of this invention is described using Drawings. 
[0015](Working example 1) Drawing 1 t o drawing 7 is working example 1 of this invention, for 
example, is what showed typically the composition which included the heat exchanger of this 
invention in the hot-water-supply bath device, and a sectional view of a fin-pipes heat 
exchanger. As for the hot-water-supply bath device of this example, 6 is a heat exchanger. 
The can 8 which passes the exhaust heat which 7 is a burner which is a combustion part and is 
generated by combustion of the burner 7, It has composition which penetrated the heat transfer 
fin 1 1 as an up-and-down couple so that the flow of combustion gas may be met in the bath 
tubes 10 (upper joint) which are the hot-water pipe 9 (lower joint) in which the upper part 
carried out the concave by the hydraulic circuit provided in the can 8, and a tube which is 
another hydraulic circuit. 

Here, the filter-medium hole A13 which can insert the two filter media 12 in the heat transfer fin 

11 of the upper part of the bath tubes 10, and the thermal insulation hole 14 which is thermal 
insulation parts, were formed, and the filter-medium hole B15 which inserts the two filter media 

12 in the heat transfer fin 1 1 of the right and left of the shoulder of the hot-water pipe 9 further 
is formed. v 

[0016]The filter medium provided in the filter-medium hole A13 fuses the gap of the joined part 
16 of the concave of the hot-water pipe 9 upper part of drawing 2 , and the last quarter of the 
bath-tubes 10 lower part, and it is buried with the filter medium 12 and joined. At this time, a gap 
is set as the value (about 40 micrometers) in which the fused filter medium 12 flows the best 
according to gravity and capillarity. Since the filter-medium hole A13 is formed symmetrically, 
the heat transfer fin 1 1 and the bath tubes 10 can carry out low attachment good. Since the 
filter-medium hole B15 is similarly formed symmetrically, the heat transfer fin 1 1 and the hot- 
water pipe 9 can carry out low attachment good. 

[0017]SUBJECT in the conventional composition is in the state where only one function is used 
among two functions, and when a predetermined combustion amount is exceeded, it is that the 
heat transfer amount which leads becomes insufficient and the fluid of the function which is not 
used boils the surface of action between both the pipelines of an up-and-down couple. As a 
means to solve this SUBJECT, change a hydraulic circuit and the touch area of the hot-water 
pipe 9 and the bath tubes 10 is expanded, and the joined part 16 is certainly contacted with the 
filter medium 12, and a heat transfer amount is made to increase, By making the flow area of the 
bath tubes 10 ^jjmall, and speeding up the internal rate of flow, it can consider making the heat 
transfer amount from the hot-water pipe 9 to the bath tubes 10 increase. 
[0018]Then, wtfile the filter medium 12 which melted since the path was larger than the upper 
joint whose lowjer joints which are the hot-water pipe 9 are the bath tubes 10 turns to the joined 
part 16 according to the composition of this invention, The shape of the joined part 16 of the 
hot-water pipe 9 which is a lower joint is a concave, a gap shall be about 40 micrometers and, in 
the surroundings, the filter medium 12 has cheap composition by gravity and capillarity. 
Therefore, since it can contact certainly even if the field of the joined part 16 is somewhat 
uneven, a heat transfer area does not decrease. When performing bath individual operation, the 
water staying of the hot-water pipe 9 boils in many cases, but in the rate of flow of the fluid 
which passes the bath tubes 10 by making the path of the bath tubes 10 smaller than the hot- 
water pipe 9, efficiency of heat transfer increases early. When heating the hot-water pipe 9 at 
the time of hot-water-supply individual operation and demonstrating the maximum hot-water- 
supply capability, a possibility that the heat quantity from the heat transfer fin 1 1 to the bath 
tubes 10 will increase, and the bath tubes 10 will boil increases, but the quantity which receives 
heat by the thermal insulation hole 14 and the filter-medium hole A13 can be restricted. 
[001 9]Therefore, it is the composition of drawing 2 , when bath operation is performed, for 
example, without hot water supply carrying out, the quantity of heat heated by the hot-water 

r. 
1? 
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pipe 9 from the.burner 7 is the same as a conventional example, but it can contact certainly via 
the filter medium 12 of the hot-water pipe 9 and the bath tubes 10. A heat transfer coefficient 
improves by making the path of the pipe of the bath tubes 10 smaller than the path of the pipe 
of the hot-water pipe 9 furthermore, controlling the heat quantity of the bath tubes 10 by 
restricting a heat transfer amount in the thermal insulation hole 14 and the filter-medium hole 
A13, and speeding up the rate of flow in a pipe. And the hot-water-supply water which carried 
out temperature up will radiate heat to bath water through the surface of action of both the 
pipes 9 and 10, and the heat release's will increase from the conventional composition. 
Therefore, it is lost that a fluid boils, even if the temperature up of hot-water-supply water is 
controlled and a combustion amount increases. 

[0020]That is, since the temperature up of the fluid which is stagnating in the state where only 
one function is used among two functions is controlled, it can attain scale occurrence prevention 
of both the pipes 9 and 10, and prolongation-of-lifeHzation of a heat exchanger. It is not 
necessary to restrict the output of the burner 7, the performance of a device can fully 
demonstrate in connection with the rise in heat of the fluid which is stagnating, and the 
displeasure given to the user is canceled. 

[0021 ]The following effects are acquired by having had composition of a hydraulic circuit like 
drawing 1 . Since the height of a pipe becomes low as compared with the composition which joins 
the conventional round pipe in order to make the hot-water pipe 9 into a concave, 
miniaturizationjpf the can 8 is realized. Since the exhaust back pressure of combustion gas will 
be reduced if the can 8 becomes compact, miniaturization of the burner 7 is also attained. Since 
the hot section of the heat transfer fin 1 1 which touches both the pipes 9 and 10 decreases with 
the increase in^the heat transfer amount between both the pipes 9 and 10, oxidation of the heat 
transfer fin 1 1 is controlled. Therefore, the endurance and reliability of the heat transfer fin 1 1 
improve. 

[0022]Since up-and-down both the pipes 9 and 10 touch via the filter medium 12, even if one of 
hydraulic circuits expand thermally them, they ease the stress from which the filter medium 12 is 
transmitted to the pipe of another side. Therefore, since a pipe changes flexibly also by the 
operating condition to which excessive heat stress is added, a crack of the can 8 can be 
prevented, and endurance also improves. 

[0023]In drawing 1 and drawing 2 , although it is an example made to change the sectional shape 
of 9 of a hot-water pipe into a concave, it is not a limitation of this shape, and if it is 
composition like drawing 4 changed, for example until the hot-water pipe 9 covered the half 
grade of the bath tubes 10, a still better effect can be demonstrated. 

[0024]In this example, with a press, pressurizing machining of the circular pipe was carried out, 
and modification of the sectional shape of the hot-water pipe 9 of drawing 2 and drawing 4 
manufactured £t In addition, the hydraulic circuit of sectional shape as shown in drawing 2 and 
drawing 4 also -with a drawing processing pipe or an extruding pipe is producible. 
[0025]In the composition of drawing 2 and drawing 4 , although the lower part of the hydraulic 
circuit of an up-and-down couple is used as the hot-water pipe 9 and the upper part is made 
into the bath tubes 10, the effect same also as a heating hot water circuit is acquired in the 
lower part. 

[0026]Although the example applied to the hot-water-supply bath device explained this invention 
in this example, it is applicable also to a hot-water-supply heater and a heating bath device. 
[0027]Although the example around which the filter medium 12 turns to the joined part 16 which 
carried out the concave of the hot-water pipe 9 and the bath tubes 10 by gravity and capillarity 
was shown, Still better junction is possible by forming the low sheet 17 in the joined part 16 
beforehand, or having applied the filter medium, or forming the cylindrical filter medium 12, as 
shown in drawing 6 as shown in drawing 5 . 

[0028]By the way, although the shape of the joined part 1 6 has explained the example with which 
the last quarter of the bath tubes 10 and the concave of the hot-water pipe 9 agree, It is shown 
in drawing 7 and the concave of the hot-water pipe [ like ] 9 demonstrates the effect as the 
surroundings that the lower part of the bath tubes 10 of the filter medium 12 is also the same 
good to the joined part 16 even when becoming an inverse triangle and agreeing, with an inverse 
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triangle. 

[0029](Working example 2) Drawing 8 and drawing 9 are working example 2 of this invention, and 
show the fin-pipes composition of this invention. The purpose and effect of this invention are 
the same as what was shown in working example 1, and both differences in the composition of 
this example and working example 1 are having changed the sectional shape of the hot-water 
pipe 9 and the bath tubes 10, and having expanded the contact length of the joined part 16. 
[0030]The thing of working example 1 and identical codes has the same structure, and 
explanation is omitted. In the composition of drawing 8 , the pars plana 18 and the crevice 19 are 
formed, the joined part 16 of the bath tubes 10 forms the pars plana 18 and the crevice 19 
similarly, and ttle sectional shape of the joined part 16 of the hot-water pipe 9 joins both the 
pipes 9 and lO^via the filter medium 12. While the filter medium 12 which melted since the path 
was larger than the upper joint whose lower joints which are the hot-water pipe 9 are the bath 
tubes 10 here turns to the joined part 16, it is possible to enlarge the connection length of the 
joined part 16 by transforming up-and-down both the pipes 9 and 10. The gap of the joined part 
1 6 of heat transfer of the fluids inside both pipes is about 40 micrometers. 
Since the heat transfer coefficient of the water in which the construction material of a pipe and 
a filter medium will stagnate with copper if a fluid is water is overwhelmingly worse, the heat 
transfer inhibition by the existence of a filter medium does not pose a problem so much. 

[0031]Therefore, it is the composition of drawing 8 , when bath operation is performed, for 
example, without hot water supply carrying out, the quantity of heat heated by the hot-water 
pipe 9 from the burner 7 is the same as a conventional example, but it can contact certainly via 
the filter medium 12 of the hot-water pipe 9 and the bath tubes 10, and the length of the joined 
part 16 can also be lengthened certainly. Furthermore the path of the pipe of the bath tubes 10 
is made smaller than the path of the pipe of the hot-water pipe 9, and the hot-water-supply 
water which improved and carried out temperature up of the heat transfer coefficient radiates 
heat to bath wrater through the surface of action of both the pipes 9 and 10 by controlling the 
heat quantity 6f the pipe of the bath tubes 10, and speeding up the rate of flow in a pipe by 
restricting a heat transfer amount in the thermal insulation hole 14 and the filter-medium hole 
A13. The heat , release will increase from the conventional composition. Therefore, it is lost that a 
fluid boils, even if the temperature up of hot-water-supply water is controlled and a combustion 
amount increases. 

[0032]That is, since the temperature up of the fluid which is stagnating in the state where even 
the inside of two functions is using only the function is controlled, it can attain scale occurrence 
prevention of both the pipes 9 and 10, and prolongation-of-lifeHzation of a heat exchanger. It is 
not necessary to restrict the output of the burner 7, the performance of a device can fully 
demonstrate in connection with the rise in heat of the fluid which is stagnating, and the 
displeasure given to the user is canceled. 

[0033]The following effects are acquired by having had composition of a hydraulic circuit like 
drawing 8. Since both the height of a hot-water pipe, 9, and the bath tubes 10 becomes low as 
compared with the conventional composition, miniaturization of the can 8 is realized. Since the 
exhaust back pressure of combustion gas will be reduced if the can 8 becomes compact, 
miniaturization of the burner 7 is also attained. Since the length of the joined part 16 of a tube 
cross section can be lengthened overwhelmingly, the heat transfer amount of up-and-down both 
pipes can be increased, and since the hot section of the heat transfer fin 1 1 which touches both 
the pipes 9 arid 10 decreases, oxidation of the heat transfer fin 11 is controlled. Therefore, the 
endurance and, reliability of the heat transfer fin 11 improve. 

[0034]Since up-and-down both the pipes 9 and 10 touch via the filter medium 12, even if one of 
hydraulic circuits expand thermally them, they ease the stress from which the filter medium 12 is 
transmitted to the pipe of another side. Therefore, since a pipe changes flexibly also by the 
operating condition to which excessive heat stress is added, a crack of the can 8 can be 
prevented, and endurance also improves. 

[0035]In drawing 8 , although the sectional shape of the joined part 16 is an example changed into 
the forms of the pars plana 1 8 and the crevice 1 9, it is not a limitation of this shape, and as 
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shown in drawing 9 , even if it is a concavo-convex waveform, the same effect can be 
demonstrated, for example. 

[0036]As shown in drawing 8 and drawing 9 , in this example, the hydraulic circuit which changes 
[ make ] sectional shape also with press forming, a drawing processing pipe, or an extruding pipe 
can manufacture a circular pipe. 

[0037]Although the example which performs junction of the hot-water pipe 9 and the bath tubes 
10 by capillarity using a thing with the cylindrical filter medium 12 was shown, junction is 
possible, even jf have applied the filter medium to the joined part 16 beforehand, a low sheet is 
provided or it provides the cylindrical filter medium. 

[0038]In the composition of drawin g 8, although the lower part of the hydraulic circuit of an up- 
and-down couple is used as the hot-water pipe 9 and the upper part is made into the bath tubes 
10, the effect same also as a heating hot water circuit is acquired in the lower part 
[0039]Although the example applied to the hot-water-supply bath device explained this invention 
in this example, it is applicable also to a hot-water-supply heater and a heating bath device. 
[0040](Working example 3) Drawing 10 and drawing 1 1 are working example 3 of this invention, 
and show the fin-pipes composition of this invention, the purpose and effect of this invention are 
the same as what was shown in working example 1, and the difference in composition with this 
example, working example 1, or working example 2 is having composition which made two 
different channels the hot-water-supply channel 20 and the bath channel 21, and separated both 
channels by the septum 22 of one sheet. 

[0041 ]The thing of working example 1 and identical codes has the same structure, and 
explanation is omitted. In the composition of drawing 10 and drawing 11 , shape of the septum 22 
of separating the hot-water-supply channel 20 and the bath channel 21 is made into a concave. 
Here, the lower, hot-water-supply channel 20 makes it larger than the area of the upper bath 
channel 21. Since the interval of both channels is only the board thickness of the septum 22, it 
can do heat transfer distance short as compared with low junction of pipes. 
[0042]Therefoi5e, are the composition of drawing 10 and dra wing 1 1 , when bath operation is 
performed, for ^example, without hot water supply carrying out, the quantity of heat heated from 
the burner 7 inithe hot-water-supply channel 20 is almost the same as a conventional example, 
but. The hot-water-supply channel 20 and the bath channel 21 adjoin via the septum 22, and 
make area of the bath channel 21 further smaller than the hot-water-supply channel 20, The 
hot-water-supply water which improved and carried out temperature up of the heat transfer 
coefficient radiates heat to bath water only through the septum 22 by controlling the heat 
quantity of the bath channel 21 and speeding up the rate of flow in a pipe by restricting a heat 
transfer amount in the thermal insulation hole 14 and the filter-medium hole A13. The heat 
release will increase from the conventional composition. Therefore, it is lost that a fluid boils, 
even if the temperature up of hot-water-supply water is controlled and a combustion amount 
increases. 

[0043]That is, since the temperature up of the fluid which is stagnating in the state where only 
one function is used among two functions is controlled, it can attain scale occurrence prevention 
of both the pipes 9 and 10, and prolongation-oHife-ization of a heat exchanger. It is not 
necessary to restrict the output of the burner 7, the performance of a device can fully 
demonstrate irgconnection with the rise in heat of the fluid which is stagnating, and the 
displeasure given to the user is canceled. 

[0044]The following effects are acquired by having had composition of a channel like drawing 10 
and drawing 1 tv Since the height of the hot-water-supply channel 20 becomes low as compared 
with the conventional composition, miniaturization of the can 8 is realized. Since the exhaust 
back pressure of combustion gas will be reduced if the can 8 becomes compact, miniaturization 
of the burner 7 is also attained. Since the hot section of the heat transfer fin 11 which touches 
both the channels 20 and 21 decreases with the increase in the heat transfer amount between 
both the channels 20 and 21, oxidation of the heat transfer fin 1 1 is controlled. Therefore, the 
endurance and reliability of the heat transfer fin 11 improve. 

[0045]The sectional shape shown by drawing 10 and drawing 1 1 is an example, is not a limitation 
of this shape, and even if it is the shape of the joined part 16 of drawing 8 or drawing 9 , it can 
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demonstrate the same effect, for example. 

[0046]The channel of drawing 10 and drawin g 1 1 can be manufactured with a drawing processing 
pipe or an extruding pipe. 

[0047]In the composition of drawing 10 and drawing 1 1 , although both the channel bottom is 
made into hot water supply and the upper part is made into the bath, the effect same also as a 
heating hot water circuit is acquired in the bottom. 

[0048]Although the example applied to the hot-water-supply bath device explained this invention 
in this example, it is applicable also to a hot-water-supply heater and a heating bath device. 
[0049] 

[Effect of the Invention]According to the heat exchange apparatus of this invention, the following 
effect is acquired so that clearly from the above explanation. 

[0050](1) It is the heat exchanger which made two different hydraulic circuits the up-and-down 
couple, and made the heat transfer fin penetrate, and the efficiency of heat transfer between an 
upper joint and a lower joint is improved by changing the joined part of the lower joint of the 
hydraulic circuit of an up-and-down couple into a concave. When carrying out low junction 
temporarily with such shape, while a filter medium is [ the surroundings ] dramatically cheap to a 
joined part and can join to it certainly by gravity and capillarity, when using the function of a 
lower joint, heat transfer of the heat of an upper joint is carried out to a lower joint, and boil of 
an upper joint can be prevented. When using the function of an upper joint, heat transfer of the 
heat of a lower joint is carried out to an upper joint, and boil of a lower joint can be prevented. 
That is, even if a combustion amount increases in the state where only one function is used 
among two functions, boil of the fluid of the function which is not used can be prevented. 
[0051]While occurrence prevention of a scale and prolongation-of-life-ization of a heat 
exchanger are realized, the performance which a device has is fully demonstrated and the 
displeasure given to the user is canceled by this effect. Miniaturization of a can and a 
combustion part is realized and the endurance and reliability of a heat transfer fin improve by 
oxidation of a heat transfer fin being controlled. Since a hydraulic circuit changes into a heat 
exchanger flexibly also by the operating condition to which excessive heat stress is added, a 
crack of a can^can be prevented, and endurance also improves. 

[0052](2) Whert the last quarter of an upper joint agrees in the joined part which carried out the 
concave of the: lower joint, supposing it can make the surface of action of a joined part large, it 
can enlarge efficiency of heat transfer and it uses a round pipe for an upper joint, while piping of 
an upper joint will have been conventional method, it can carry out easily. When carrying out low 
junction, while a filter medium can join to a joined part certainly at a low price in the 
surroundings, even if a combustion amount increases in the state where only one function is 
used among two functions, boil of the fluid of the function which is not used can be prevented. 
[0053]Occurrence prevention of a scale and prolongation-of-lifeHzation of a heat exchanger are 
realized by this effect, and an efficient and reliable device can be provided. The performance 
which a device has is fully demonstrated and the displeasure given to the user is canceled. In 
addition, miniaturization of a can and a combustion part is realized and the endurance and 
reliability of a heat transfer fin improve by oxidation of a heat transfer fin being controlled. Since 
a hydraulic circuit changes into a heat exchanger flexibly also by the operating condition to 
which excessive heat stress is added, a crack of a can can be prevented, and endurance also 
improves. 

[0054](3) The filter medium which flows from the upper part side because the path of an upper 
joint makes it smaller than the path of a lower joint is easy to be introduced into a joined part, 
and gravity ancj capillarity can realize good junction. By making the path of an upper joint small, 
when the function of an upper joint ends by a small flow rate, since the rate of flow in an upper 
joint can be sped up, the heat transfer amount from a lower joint to an upper joint can be 
increased, and- boil of the fluid in a lower joint can be prevented. 

[0055]Occurrehce prevention of a scale and prolongation-of-lifeHzation of a heat exchanger are 
realized by this effect, and an efficient and reliable device can be provided. The performance 
which a device has is fully demonstrated and the displeasure given to the user is canceled. 
[0056]Since the upper joint is circular, a pressure drop can be made into the minimum, and it 
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becomes possible to pour the fluid of a large flow rate easily to a lower joint 
[0057](4) When using the function of a lower joint for the circumference of an upper joint by 
providing a thermal insulation part, a thermal insulation part can insulate heat-receiving from the 
fin of an upper joint, and boil of the fluid in an upper joint can be prevented. 
[0058]Occurrence prevention of the scale in bath tubes and prolongation-oHife-ization of a 
heat exchanger are realized by this effect, and an efficient and reliable device can be provided. 
The performance which a device has is fully demonstrated and the displeasure given to the user 
is canceled. 

[0059](5) It can become large about the touch area of up-and-down both pipes by joining the 
joined part of the hydraulic circuit of an up-and-down couple with an uneven type, and a heat 
transfer amount can be made to increase. Good junction is [ that the filter medium which flows 
from the upper part side is easy to be introduced into a joined part ] realizable because the path 
of an upper joint makes it smaller than the path of a lower joint. By making the path of an upper 
joint small, when the function of an upper joint ends by a small flow rate, since the rate of flow in 
an upper joint gan be sped up, the heat transfer amount from a lower joint to an upper joint can 
be increased, and boil of the fluid in a lower joint can be prevented. Even if a combustion amount 
increases in the state where only one function is used among two functions, boil of the fluid of 
the function which is not used can be prevented. 

[0060]While occurrence prevention of a scale and prolongation-of-life-ization of a heat 
exchanger are realized, the performance which a device has is fully demonstrated and the 
displeasure given to the user is canceled by this effect. Miniaturization of a can and a 
combustion part is realized and the endurance and reliability of a heat transfer fin improve by 
oxidation of a heat transfer fin being controlled. Since a hydraulic circuit changes into a heat 
exchanger flexibly also by the operating condition to which excessive heat stress is added, a 
crack of a can can be prevented, and endurance also improves. 

[0061 ](6) It becomes possible for the distance between up-and-down both channels to serve as 
the shortest with constituting the channel of an up-and-down couple from one pipe via the 
septum which carried out the concave, and to enlarge a touch area again, and the heat transfer 
amount is increased. By making the path of an upper joint small, when the function of an upper 
part channel ends by a small flow rate, since the rate of flow in an upper part channel can be 
sped up, the heat transfer amount from a bottom channel to an upper part channel can be 
increased, and^boil of the fluid in a bottom channel can be prevented. Even if a combustion 
amount increases in the state where only one function is used among two functions, boil of the 
fluid of the function which is not used can be prevented. 

[0062]While occurrence prevention of a scale and prolongation-of-life-ization of a heat 
exchanger are.realized, the performance which a device has is fully demonstrated and the 
displeasure given to the user is canceled by this effect. Miniaturization of a can and a 
combustion part is realized and the endurance and reliability of a heat transfer fin improve by 
oxidation of a heat transfer fin being controlled. Since a hydraulic circuit changes into a heat 
exchanger flexibly also by the operating condition to which excessive heat stress is added, a 
crack of a can can be prevented, and endurance also improves. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The fin-pipes sectional view of the heat exchange apparatus of working example 1 of 
this invention 

["Drawing 2] The expanded sectional view of the fin pipes 

[Drawing 3] The perspective view showing the entire configuration of the fin pipes 

fDrawing 4]A nother expanded sectional view of the fin pipes 

[Drawin g 5]Another expanded sectional view of the fin pipes 

[Drawing 6j Other expanded sectional views of the fin pipes 

[Drawing 7]The expanded sectional view of further others of the fin pipes 

[ Drawing 8]T he fin-pipes expanded sectional view of the heat exchange apparatus of working 

example 2 of tbjs invention 

[Drawing 9]A nother expanded sectional view of the fin pipes 

[Drawing 10] Trie fin-pipes expanded sectional view of the heat exchange apparatus of working 
example 3 of this invention 

[Drawing 1 1] A nother expanded sectional view of the fin pipes 

[Drawing 12] T he fin-pipes expanded sectional view of the conventional heat exchange apparatus 

[Description of Notations] 

6 Heat exchanger 

7 Combustion part 

9 Lower part side stream way 

10 Upper part side stream way 

1 1 Heat transfer fin 

12 Filter medium 

14 Thermal insulation part 
16 Joined part 
22 Septum ■ 

i 

[Translation done.] 
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3.1n the drawings, any words are not translated. 



DRAWINGS 

[Drawing 1] I 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 6] 




[ Drawing 9] 
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[Drawing 10] 
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[Drawing 1 1] 
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[Drawing 1 2] 




[Translation done.] 
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IH 9 <0%&W 1 6 mmxh ctt PQ4ftoa*ftt;»| T- 40 

£4„ 

[0046] H10, 01 l^iftftli, 3l£t£#iDI1f 

•^ff Ltti tmx i sx»m^X'i} 4 . 

[0047] 010, 01 lcr>fl*j£Ufc<,>T, ffi«K<0 
T1I£:i£i§, ±ffi)£ASt Lr^4**, Tffl^BS^S* 
BIB 2: LT 

[0 0 4 8] **lfc«r«*, *£Sy3£!&r§AS& 

[0 0 4 9] 50 
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8 

[0 0 5 0] (1) ZO«*4;4atiWitt*±T-*tU 
±*iT*fc«HO<aS»$*l»]±LO»4. CO** 

wm-t*). finnans, *»t^«*a«t 
n >7«-*^#u i *> >3 < , 

#4 title, T«OfSi££ffiffl1-4(&lc±£<0&*T 

-t 4 S&KTtfOtt * ±*Uf£*& LTf <0j»fl| £ Bfr 
ih-e**. f -owtSfig^o^-ooHSffio* 

SB«J»#«Ji»I»tlWjht4 £ tVXZ 4. 
[0 0 5 1 ] £<0$MRKJ: I), X$r-JK0££E*lfcfcft 

Sit*. $^U, fe*t**fifc»Oa>^^ hft«**ilS 
tt, <£JR 7 X0KftWWSit4C.tr, fg*fc7-f > 
^WXtttfgffi1±7j*|6]±i-4o ftSftttUilKO 

HM&sanmfc 4 «<e*^-c t %«i:««Bft «nE«i-4 

4 0 

[0 0 5 2] (2) TtOGDafcLfcg&ilW^ScDT 
^* f ^?i!:-r4Ci:»:J: i)«^fflo«tta««-fl;< -e#f£ 
<f#, fS«c± ! tt:At^fflt44f>lf 

7«^1-4i^«-&SB»c n f to •) ^-T < {SHi;«^ 

if #.« i» H «r » jh 1 4 w fc **T * 4 0 
[0 0 5 3] ;»Mi:J;i), xt- iw&mftjktu!. 

it, i-ff-U4irv»fc^tt«l*»JHSii4 0 
SDx.T, fi#i:jKttl»3^<> Kt*«*?l*ii, f£J» 
7-f >OB$ffc7!iWI?it4Ct-e, ft»7^ ><0»^14 

ftoMit^ttih-ciik**;, WX1±fc|fij±1-4 0 

[0 0 5 4] (3) ±.<g<n'&1)*T 1 §<D'&£t)*$ <t4 
- fc -C jL^flt** 9 »Eitr < 4 d 7 tt* f g^8P u« A 3 tt 

•c^4„ ±ffo«jfi**/h»*-c+tffc ^, ±f« 
<t4dtT, ±§F«i<0!jEiJtil«t>4CtA<-C 
#4/c»T«*'f>±^<0fE?fej|«:i«JDT-*Ta : rt<?)SE 

S-Rfjff 4 w 1 7i«f * 4. 
[0 0 5 5] -<o^*t;j:»), xy-;KO|&^ihtan 

s;tt»«)jsfljfi:* t 3ta&ii, x^-cffgittoiisv^Kt 



-5- 



-i ii t ,j i r 



9 

[0 0 5 6] ±f tfPHB-Cfca.ria'&irrtEE 

«■ gftuat-f c: i: fc 4 „ 

[0057] (4) tgofumizmmmimizzt-c 

. flfth1-4.Ii:^"e£4o 

[0 0 5 8] Z0)$))m~ i <3> aSl=i*IOX^-;K7)% 

<7>&v>SE#Jtft-c#4 0 i/c, ^ao#oitig^+» 
4 0 

[0 0 5 9] (5) ±T-ft<Vi3l#.§m<0&£mi:B{h 

®x%&tz z i x-±.Tm<7)&temfti±$ < * o e 

tZZtX\ l.'gPWffi.&Z&itohZttfX'bhtcibT 

[0 0 6 0] ^<7)^*CJ: I), X^-;PO&ifejSftt<t*!i 

Sit*. ?6i:.-t5#ti»»«)3W<> Hk***as 
ft> fr&7 •< X^BEfk^BlStL* i fcT, fc&7 < > 
<a»A14i{g8itt;W6]±-*-4. ifc. J»3<Elfe»»-«J9P«0 

[0 0 6 1 ] (6) ±T-*tW»tt*DaS*LfcB«* 

ii'ftin-t) *fc«IWiM»*** <i-*£fc*nrtti:fr 

1-ettrt*, ±t»gt*8<t4Ct1?, ±«1K 
l*J Sr 3 * -5 w t # a ATfflSEttfr *> ±111 alt 



(6) ^H^p 1 1 -2 5 7 7 5 8 

tt^nfctttt ^nftD-r I Tffl»ttna%#oiMt * fifth 

fig o T v it «8-C«*J|a*»** LT6,ttfflL«rv>«S8 
0«fl!fl)i»|» t Pfthl" 4 C fc *» T * 4 . 
[0 0 6 2] io&fctcJ: >K a*--*tf>£±Kfthfcafe 

4 0 

[HKWWJIL^Si^] 

[0 i ] *Qmwm.n i oj»saft«flio7 < ~s>u -r 

[02] m7<r w<Y7V>it*ifiBH 

[0 3] ffl7< >/W7\0£^j£**+$Ht|3 
[0 4] B7-f -/OM«lt*IHI!H 

20 [us] in]7-f >-'W7'o3Eusy<?)ts:*Bfffi0 

[06] B7 -f >/^70ffiOfe7CirlSll 
[El 7] 117^ >/W7<^KUf^J£7C»fi5[l 

[09] B7-f ^'MyoMO&fcRfmi 
[010] *flMO|lttffil3 0»S:m»»07-f 
7ffi7cBri50 

[01 1] ffl7 -f WW T^OglJOtSTCtBfffiS 

[012] a*oj»3E«asiio7 4 >/^7i£^if®s 
6 

7 BJK« 
9 T^ffl««S 
1 0 ±#1BilJ& 

1 1 amy ^ > 

12 D7# 
1 4 jgfftfl! 

1 6 «^SC 

2 2 R5S 
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[El] [112] 

1 0 ±:HU9EB 
1 1 

1 4 mm& 
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*RJffPWt1|f**l , 1KlO06#* KTHS 



(72)«W# ft* ®Z 
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